**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 1992 (1979): Electroplated coatings of lead [MTD 24: 
Corrosion Protection] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



?TR TJ^ ^TT teMHI | ^t ^Wt ^^PTT ^f ^TT ^T^?TT V 

Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS : 1992 - 1979 

Indian Standard reaffirmed 

SPECIFICATION FOR m m 

ELECTROPLATED COATINGS OF LEAD 

(First Revision) 



First Reprint AUGUST 1996 



Uli '0.487 



© Copyright 1979 
BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN. 9 BAHADUR SHAH ZAFAR MARO 
NEW DELHI 110002 

Gr 3 April 1979 



AMENDMENT NO. 1 JUNE 1999 

TO 

IS 1992:1979 SPECIFICATION FOR 

ELECTROPLATED COATINGS OF LEAD 

(First Revision) 

( Page 4, clause 4.1.1 ) — Substitute the following for the existing clause: 

'44.1 Normally copper undercoat of 2.5 micron (Win), is required for all grades 
of lead plating.' 

( Page 5, Table 1 ) — Substitute the following table for the existing: 

Table 1 Thickness of Lewi Plating 



Grade 


DeriffMtko 


Thickset* 
Afvt, Microns 


Applications Art* 


4 


FeCuPb40orCuPb40 


40 


Accumulator fittings and other parti 
exposed to sulphuric acid and other 
industrial aggressive chemicals 


3 


FeCuPb25orCuPb2S 


25 


Outdoor exposures 


2 


FeCnPbl2orCnPbl2 


12 


Mild outdoor exposures 


1 


FeCuPb6orCuPh6 


6 


Indoor exposures 



( Page 6, clause 8J.1 ) — Substitute the following for the existing clause: 

'8.2.1 Stress Relieving Before Plating — Severely cold-worked steel parts made 
from steel of tensile strength of 980 MP* (100 kg/mm or corresponding 
baldness of 30 HRC or 295 HV or 280 HB or above), which have been ground or 
subjected to severe machining after tempering, should normally be stress 
relieved at a temperature 190 ± VfC for 5 h.' 

( Page 6, foot-notes ) — Delete the second footnote 

(Page 9, clause B-4 ) — Substitute ' A x 8.882' for the existing. 
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Indian Standard 

SPECIFICATION FOR 
ELECTROPLATED COATINGS OF LEAD 



( First Revision ) 



0. FOREWORD 

0.1 'This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 30 January 1979, after the draft finalized by the 
Metallic Finishes Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0.2 The appearance and properties of lead, limit its commercial use in 
electroplating largely to the field of corrosion protection. Lead-plated 
articles can be stamped and machined without distortion. The use of 
electroplated lead coating is increasing for protection of articles made of 
steel, copper and copper base alloys against certain acids, corrosive liquids 
and atmospheres. It is also used as a substitute for the more expensive and 
less easily available .metals. 

0.3 This standard was earlier published in 1962. Need was felt for 
reviewing this standard. Consequently the following modifications have 
been made: 

a) Table on thickness has been modified, 

b) Method for designating coatings has been changed, 

c) Copper has been included as a basis metal for lead plating apart 
from steel, 

d) Reference has been made to IS : 3203-1965* for determination of 
local thickness of lead plating and subsequently Appendix A has 
been deleted, 

e) Average thickness in case of sheet and strip has been specified and 
method of determination modified, 

f) Clause on heat treatment of steels prior to electroplating has been 
introduced, and 

g) Clause on porosity was deleted as it was found to be redundant in 
view of the corrosion test already specified. 



^Methods of testing local thickness of electroplated coatings. 
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0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accordance 
with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1*1 This standard covers the. tests and requirements for electroplated 
coatings of lead on steel, copper and copper base alloys. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definition shall apply. 

2*1 Significant Surface — The part of the surface which is to be covered 
by the coating, which is essential to the appearance and serviceability of 
the article and which is indicated in the drawing or suitably marked on a 
sample, with particular reference to the surface subjected to wear and 
corrosion; it shall be a part of the surface that may be touched within a 
sphere of 20 mm diameter. 

S. GRADES AND PLATING THICKNESSES 

3.1 The following grades are specified in the standard: 
Grade 4 For accumulator fittings 

Grade 3 For outdoor exposure 
Grade 2 For mild outdoor exposure 
Grade 1 For indoor exposure 

3.2 Coating Designation — The coating designation includes the 
chemical symbol Fe for iron and steel and Cu for copper and copper allpy 
as the basis metal and a number indicating the minimum thickness of 
lead coating. For example, 25 pm of lead on copper is designated as 
CuPb25. 

4. THICKNESS 

4.1 The thickness of 4 grades of lead plating shall be as specified in 
Table 1. 

4.1.1 Wherever necessary, a flash coating of copper ( about 1 pm ) may 
be given, by agreement between the purchaser and the plater. 

'Rules for rounding off numerical values ( rnristd ). 
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TABLE 1 THICKNESS OF LEAD PLATING 








(Gbsif4.1) 






Grade 


Designation 


Local Thickness, 
Min 


Average Thickness, 
Min 


0) 


(2) 


(3) 
(xra 




(4) 

(xm 


4 


FcPb75 or CuPb75 


75 




110 


3 


FcPb25 or CuPb25 


25 




35 


2 


FcPbl5 or CuPbl5 


15 




25 


1 


FcPb8 or CuPb8 


8 




12 



4.1.2 In the case of lead-plated strips or sheets, the average thickness 
of the plating on the specimens of area 15 cm 8 shall be not less than the 
minimum value specified for the appropriate grade given in Table 1, 
regardless of the portion from which the specimen is cut. 

5. MATERIALS AND WORKMANSHIP 

5.1 Materials — The materials for lead plating shall be such as to 
produce a coating conforming to the requirements of this specification. 

5.2 Workmanship — The basis metal shall be substantially free from 
defects that are detrimental to the appearance or protective value of the 
plating. 

6. PLATING 

6.1 Application — Lead shall be deposited on the specified basis metal 
with an undercoat of copper, if necessary. 

6.2 Quality of Plating — The plating shall appear as a smooth and 
continuous envelope over the basis metal and shall be free from blisters, 
pores and other defects visible to the naked eye, which may affect the 
protection against, corrosion ( see Appendix A ). 

7. TESTS 

7.0 Classification of Tests — The tests shall be classified as routine 
tests and referee tests. The former arc intended for quality control 
purposes and for normal acceptance. The latter, which are motfe accurate 
tests, are intended for use in case of dispute between the manufacturer and 
the purchaser. 
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7.1 Routine Tests 

7.1.1 Local Thickness of Lead Plating by BNFJet Test — The thickness of 
lead plating shall be determined by the BNF jet test as described in 
IS : 3203-1965*. 

7.1.2 Local Thickness of Lead Plating by Magnetic Method {for Coatings on 
Steel only ) — The thickness of plating on steel may be determined by using 
a magnetic thickness tester.. 

7.1.3 Average Thickness of Lead Plating on Strips and Sheets — In the case 
of lead plating on strips and sheets, the method specified in Appendix B is 
recommended for determination of thickness. 

7.2 Referee Test 

7.2*1 Thickness of Plating by Microscopic Method — The thickness of lead 
plating shall be determined by the microscopic method on the cross 
sections taken perpendicular to the significant surfaces as specified in 
IS : 3203-1965*. 

8. CORROSION RESISTANCE 

8.1 The lead coating shall not show any appreciable corrosion on signifi- 
cant surfaces after continuous exposure to salt spray, as described in 
Appendix C, for periods specified below: 

Grade 4 200 hours 

Grade .3 96 hours 

Grade 2 48 hours 

Grade 1 24 hours 

8.1.1 Appreciable corrosion shall mean the appearance of more than six 
rust spots per 9 dm 1 or more than two rust spots on parts having an area 
less than 3 dm 1 on surfaces tested in accordance with the procedure laid 
down in Appendix C for the appropriate periods as specified in 8.1. Only 
such spots which may be clearly seen by the unaided eye and are larger 
than 1*5 mm in diameter, shall be counted for this purpose. 

8.2 Heat Treatment — When required by the purchaser, heat treatment 
as described in 8.2.1 and 8.2*2 shall be carried out to reduce risk of damage 
due to hydrogen embrittlement. 

8.2.1 Stress Relief Before Plating — Severely cold-worked steel parts or 
parts made from steel of tensile strength of 980 MPa (100 kgf/mm* or 
of corresponding hardnessf ) or above, which have been ground or subjected 
to severe machining after tempering, should normally be stress-relieved. 

• Methods of testing local thickness of electroplated coatings. 
t30 HRC or 295 HV or 280 HB ( approximate values ). 
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As a guide,-they may be maintained at the highest temperature within the 
limit imposed by the tempering temperature for 30 minutes, or maintained 
at a temperature 190 to 210°C for not less than 1 hour. 

8.2.1.1 Some steels which have been carburized, flame-hardened or 
induction-hardened and subsequently ground, would be impaired by the 
above treatment and should instead be stress-relieved at a lower tempera- 
ture, say, at 170°C for not less than 1 hour. 

8.2.2 De-embrittlement Treatment After Plating — Components subjected 
to fatigue or sustained loading stresses in service and made from severely 
cold-worked steels or from steels of tensile strength 980 MPa ( 100 kgf/mm* ) 
( or of corresponding hardness* ) or above, and which are not to be 
subsequently case-hardened, heat-treated or brazed, should be subjected 
to de-embrittlement treatment. Guidance is given in Appendix D. 

8.2.2.1 Where the proposed temperature would be harmful, for 
example, for some surface-hardened parts, a lower temperature for a longer 
time may be required. 

9. SAMPLING AND INSPECTION 

9.1 Sampling for Production Control — Statistical quality control is 
recommended for controlling the quality of lead plating. For this purpose 
it is recommended that samples for tests should be taken from a place in 
the plating bath whrre the thickness of deposit is expected to be minimum. 
The appropriate tests as specified in 7 shall be conducted on such 
samples. 

9.2 Sampling for Acceptance of a Lot — For the purpose of acceptance 
sampling, a lot shall be such divided into sub-lots consisting of 100 articles 
or part thereof of such articles as are electroplated at one time in the same 
bath. Two samples shall be selected from each sub-lot and subjected to 
the appropriate tests as specified in 7.1. 

9.2*1 Criteria for Acceptance — If these samples pass the tests, the sub-lot 
represented by them shall be accepted. If one or both the samples should 
fail, two further samples shall be selected from the same sub-lot and 
subjected to the tests. If these latter samples pass the tests, the sub-lot 
shall be accepted. If any of the second set of samples foils in any test, the 
sub-lot shall be rejected. 

10. MARKING 

10.1 The marking related to the coating shall include service grade and 
classification numbers as specified in this standard and the name or 
trade-mark of the manufacturer. 



♦30 HRG or 295 HV or 280 HB ( approximate values ). 
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lft.2 BIS Certificate Marking 

The product may also be marked with Standard Mark. 

10*2.1 The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations nude 
thereunder. The details of conditions uhder which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



APPENDIX A 

( Clause 6.2 ) 

SUGGESTIONS FOR MEETING THE SPECIFICATIONS AS TO 
THICKNESS AND QUALITY OF THE COATINGS 

a) Ensure that the basis metal is properly cleaned. 

b) Use anodes of high purity, such as 99*9 percent lead for lead 
plating ( ste IS : 2604-1979* ). 

c) To avoid buildup of impurities, work pieces should not remain in 
the bath unless current is flowing. 

d) Filtration should be continuous. 

e) Agitation should be employed. Lead baths should be agitated 
continuously to prevent concentration and temperature gredients 
in the solution. 

f ) During preparation of a bath a carbon treatment is recommended 
to remove organic impurities. 

g) Demineralized water should be used for the last rinse prior to 
plating to prevent chloride and sulphate contamination. 

h) When hydroquinone is used as an addition agent, about 48 h are 
required at room temperature to allow an equilibrium between 

Siinone and hydroquinone to be established. If this is not done, 
ere may not be adequate grain refinement, and treeing may be 
excessive with thick deposits. 

j) Maintain regular control of all solutions and inspect the equipment 
at regular intervals, paying special attention to electrical contacts 
and accuracy of instruments. 



'Specification for lead anodes for electroplating ( first revision ). 
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k) Maintain an inspection department, using the test methods 
prescribed in this specification in order to trace immediately the 
source of irregularities. On jobs running continuously over any 
length of time, the quality of the coatings on each part should be 
checked at least twice every shift after initial difficulties have been 
overcome. 



APPENDIX B 

(Clause 7.1.3) 

AVERAGE THICKNESS OF LEAD COATING ON STRIPS 

AND SHEETS 

B-L Cut a specimen to obtain an area about 10 to 30 cm*. Measure the 
area ( A ). Weigh the specimen accurately to the nearest milligram. 

B-2. Dissolve the lead coating completely in a solution containing 15 g of 
sulphamic acid in 100 ml of water and 5 ml of hydrogen peroxide 
30 percent ( 100 volume ). 

R-3. When all the lead is dissolved as determined by visual inspection, 
rinse the specimen in water, then in alcohol and dry between sheets of filter 
paper and weigh. 

B-4. Thickness of lead coating ( in ^m ) «= —r- X 0882 

where 

M » loss of mass in g of the specimen, and 

A «■ area in cm 2 from which the coating is stripped off. 



APPENDIX C 

( Clauses S.l and 8.1.1 ) 

SALT SPRAY TEST FOR CORROSION RESISTANCE 

C-l. PRELIMINARY TREATMENT 

C-l.l The sample shall first be cleaned by treatment with an organic 
solvent, such as trichloroethylene, and wiped by a clean cotton cloth. It 
shall then be so placed that liquid is not trapped on the surface to be tested. 
If this is not possible, areas where liquid is trapped shall be disregarded. 

9 
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C* TEMPERATURE 

C-2.1 The temperature at which the test is carried out shall be between 
15°C and 25°C. 

C-3. SPRAYING MEDIUM 

C8-3.1 The spraying medium shall be 5 percent solution of sodium chloride 
conforming to IS : 797-1967*. 

C-4. PROCEDURE 

C-4.1 The spray may be continuous or intermittent but the surface of the 
specimen shall be thoroughly wetted with the spraying medium and shall 
not be allowed to dry during the period of test. On reaching the surface, 
the spray shall be in the form of a mist. Air used in producing the spray 
shall be free from oil. 

G*4«2 The spraying medium should not be re-circulated because of the 
danger of corrosion products affecting the results of the test. For details 
on apparatus, reference may be made to IS : 6910-1973f. 



'Specification for common salt for chemical industries ( first rtvision ). 
tMethodt of testing corrosion resistance of electroplated and anodized aluminium 
coatings by acetic acid salt spray test. 
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APPENDIX 


D 






( Clause 8.2.2 ) 






GUIDANCE ON HEAT TREATMENT OF STEEL PARTS 
AFTER PLATING 


Tensile Strength Sectional Thickness 
MPa of Part 




Minimum Period at 
190to210*C 


( kgflmm» ) 


mm 




hours 


1 


' Less than 12 




2 


980 to 1 130 

(100 to 115) " 


12 to 25 




4 




„ Over 25 




8 




' Less than 12 




4 


Over 1 ISO to 1 370 
(Over 115 to 140) - 


12 to 25 
25 to 40 




12 

24 Heating to com- 
mence within 
16 hours of plating 




Over 40 




Requires experimental 
determination 



Over 1 370 Requires experimental Requires experimental 

( Over 140 ) determination determination 
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